Structural analysis of functionally different smooth muscles.
The ultrastructure of the longitudinal and circular muscle cells of the guinea pig stomach which show different contractile responses was compared. The extracellular space within the muscle bundles is about 12.1% in the longitudinal layer and about 4.4% in the circular layer. Nexuses were sonsistently found in the circular muscle layer but not in the longitudinal muscle layer. Numbers of both mitochondria and microtubules per unit area of smooth muscle cell are larger in the longitudinal than in the circular muscle. Cellular area occupied by sarcoplasmic reticulum is about 4.7% in the longitudinal muscle, 2.3% in the circular muscle. The numbers of caveolae are almost the same in both tissues. The most distinct difference between the two types of smooth muscle is the appearance of the thick filaments. The circular muscle cell contains approximately 50 thick filaments per 0.5 micron 2 of cytoplasmic area, while the longitudinal muscle cell only about 25 filaments which were usually much thinner than those of the circular muscle. These results indicate that the contractile apparatus itself is different in longitudinal and circular smooth muscles of the guinea pig stomach.